A P-loop related motif (GxxGxxK) highly conserved in sulfotransferases is required for binding the activated sulfate donor.
A nucleotide binding motif termed the P-loop has been described for ATP- and GTP-binding proteins. The primary structure typically consists of a glycine-rich region followed by a conserved lysine. A related structure (GxxGxxK) noted in sulfotransferases has been suggested to be important for the binding of the cofactor 3'-phosphoadenosine-5'-phosphosulfate (PAPS), the universal sulfate donor for this class of enzymes. Using molecular techniques, point mutations that substituted alanines for the putative critical residues were introduced into the cDNA for estrogen sulfotransferase. The altered construct, although fully expressed by Chinese hamster ovary-K1 cells, demonstrated negligible enzymatic activity and failed to photoaffinity label with [35S]PAPS. In contrast, a construct in which three other amino acids in the region of the P-loop motif were similarly mutated retained activity and was photoaffinity labeled with [35S]PAPS. These data strongly support the notion that the P-loop motif found in all cloned sulfotransferases constitutes, at least in part, the PAPS binding site for these enzymes.